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Abstract 
In recent years, European and global manufacturing, in general, face a common problem which is summarized under the term 
“skills gap”. The aim of the current paper is to present two innovative projects that are targeted towards facing this phenomenon. 
In more detail, we are going to present the innovative methodological approaches introduced both by the “ActionPlanT: 
European Forum for ICT in Factories of the Future” project and the “Manuskills” project. On a second level, the paper aims at 
creating a link between the two projects and lead to the introduction of a unified approach towards manufacturing education that 
will capture and fulfill the needs and prerequisites of the 21st century. 
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1. Introduction 
The aim of this paper is to present two innovative projects for manufacturing education. Both projects target, not 
only the definition of the new required skills for manufacturing, but also the introduction of new approaches to 
attract and train young talent pursuing the current manufacturing needs. 
In more detail, we are going to present the innovative methodological approaches introduced both by the 
“ActionPlanT: European Forum for ICT in Factories of the Future” project [1] and the “Manuskills” project [2].  
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Chronologically, the first project is ActionPlant. One of the main issues that this project deals with is the 
development of e-skills for future manufacturing. Consequently, in order to address this issue the link between 
professional needs of manufacturing in terms of ICT and Industrial Learning must be defined. ActionPlant aimed at 
the creation of an Industrial Learning Approach, with relevant learning content and appropriate learning processes 
and delivery mechanisms to be adopted, at a significant scale, by manufacturing companies. In order to achieve its 
goals, the ActionPlanT project, employs an Industrial Learning Model which addresses manufacturing competencies 
and is meant for application in post university education and industries. 
The second approach to manufacturing education to be analyzed in this paper is derived from the Manuskills 
project. Manuskills identifies that the Skills Gap Phenomenon in manufacturing education is mainly responsible for 
the negative information provided to the young generation that leads young talent to low or no interest for the 
industrial world in general. The Manuskills Learning Model aims to promote awareness and acquisition of concepts 
inextricably linked to manufacturing. The targeted age groups of the project range from late primary to 
undergraduate students. 
The outcome of this paper will be a unified approach addressing manufacturing education and industrial learning 
in general. The complementary approaches of ActionPlanT and Manuskills projects address the entire spectrum of 
industrial education and introduce a united solution to the Skills Gap Phenomenon, by not only proposing the 
necessary skills for the industries of the future, but by also proposing solid frameworks for their implementation to 
basic and industrial education. 
2. Theoretical Framework 
In recent years, European and global manufacturing, in general, face a common problem which is summarized 
under the term “Skills Gap”. This problem can be illustrated by a report by Deloitte, on the second edition of the US 
Manufacturing Institute (2011) [3], which stated that two thirds of the US companies that participated in the survey 
reported a lack of qualified candidates. Similar surveys conducted in Europe and North America [4] verify the 
observed shortage of available qualified workers. As a result, the manufacturing industry identifies the challenge of 
finding skilled people as one of the most critical barriers to be faced. 
In order to define a skills shortage, we should first make clear the concept of skills. Therefore, skills can be 
defined as the ability to apply knowledge and use the know-how for the completion of well-defined tasks [5]. In 
more detail, a definition of skills shortage is provided by the Department of Education and Skills in the UK [6] and 
describes it as “A situation where there is a genuine shortage in the accessible external labor market of the type of 
skill being sought, and which leads to a difficulty in recruitment”. Consequently, the “Skills Gap” in the 
manufacturing industry is displayed as the difficulty in tracing suitably skilled employees. 
Many surveys have been conducted to address the issue of Skills Gap Phenomenon. It is a fact that most 
manufacturing positions nowadays has as a minimum requirement the basic STEM (Science, Technology, 
Engineering and Maths) skills. Available studies conclude that fewer and fewer students attend academic disciplines 
that relate to STEM fields, leading to a phenomenon often referred to as the STEM crisis. 
Nevertheless, the STEM crisis does not consist the only observed skills shortage. The Economist Intelligent Unit 
[7] reported that among the most important shortages of skills, basic technical and industry-employability skills 
occupy an important place in the general ranking. It is also important to mention that more than half of the 
respondents of the Economist Intelligent Unit global survey reported a shortage concerning creativity, adaptability 
and strong interpersonal communication skills among possible candidates. 
In order to face the Skills Gap phenomenon it is important to first trace its causes. We can generally group them 
into five main gaps, including aging workforce, outdated human resources planning, education deficiencies, poor 
perception of manufacturing and the changing nature of work. 
The approaches introduced by the two projects, that we are going to analyze in the current paper, attempt to 
tackle two of the aforementioned causes which are the education deficiencies and the poor perception of 
manufacturing. 
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3. The ActionPlanT approach for Industrial Learning 
The methodological approach followed by the ActionplanT project consisted of an Industrial Learning Model and 
an Industrial Learning Methodology. In brief, the aim of the methodology was the implementation of the 
ActionplanT Industrial Learning model through a number of steps. The element that differentiated ActionplanT 
methodology from all traditional ones, was its opportunity-driven orientation. In other words, the aim of the 
methodology was to provide new opportunities for professional competencies’ development to manufacturing 
companies. 
The ActionPlanT Industrial Learning model is a competence-based model that addresses ICT for manufacturing 
competencies. As illustrated in Figure 1, creates a link between industry, education and current research practices. 
The purpose of this link is the identification of the competencies that post graduate education should cultivate and 
promote and that modern industry is asking for from their future employees. 
4. The Manuskills approach for Manufacturing Learning 
Manuskills project aims at expanding what has been learned from ActionplanT, by approaching the issue of skills 
gap from its routs: manufacturing education. The introduced innovative approach aims at attracting young talent to 
manufacturing and providing the acquisition of new manufacturing skills. To achieve its goals and attract its two 
main target groups, teenagers and young adults, the project structured a learning approach that incorporates the use 
of both Experiments and the latest pedagogical theories. 
Fig. 1 ActionPlanT Industrial Learning model. 
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In more detail, Manuskills is attempting to tackle the loss of interest in younger generations in manufacturing, as 
a result of the Skills Gap phenomenon. The activities implemented in the Learning Model of Manuskills are tailored 
for early and late teenagers, as well as for young adults’ education. 
As depicted in the Manuskills Learning Model figure above, Manuskills exists at the junction of two circles, one 
of them represents the industry and the second one represents the pedagogical theories that form modern education. 
Consequently, it is clear that the theoretical basis of the learning model is structured around two pillars, whose lack 
of connection formed the skills gap phenomenon: industrial needs and education. The Learning Model attempts to 
reach the desired group of learners (teenagers and young adults) and achieve its three main learning objectives, 
which are structured in three different levels of cognitive acquisition: awareness, knowledge and application of 
manufacturing concepts. In order to achieve this goal it employs several Experiments, each of which consist of two 
parts: an ICT Delivery Mechanism and a Pedagogical Scenario. The Delivery Mechanisms, in the concept of 
Manuskills, stands for cutting-edge ICT educational tools and the corresponding methods (e.g. serious games, 
educational simulations etc.). The second part of each Manuskills Experiment is the Pedagogical Scenario, which is 
a technology supported learning plan whose special value lies on the fact that it provides the documentation of all 
the aspects of the designed educational activity.  
Before the Manuskills Experiments reach the desired target groups in all levels of the educational system, first 
they become subject to a series of Co-design Activities. The aim is to involve in the design of all the Experiments 
the groups of people that have a significant effect on the primary stakeholder group of young learners, i.e. parents 
and teachers. 
Fig. 2. Manuskills Learning Model. 
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5. The link between the two projects 
The abovementioned Manuskills Learning Model adds new knowledge and acts in a complementary way to the 
learning model and the general approach of ActionPlanT. The main goal of ActionPlanT was to develop a vision on 
the role of information and Communication Technology (ICT) in the European manufacturing industry. In the 
framework of ActionPlanT, a generic competence-based approach for Industrial Learning was developed. A part of 
this approach was an Industrial Learning Model.  
The ActionPlanT Industrial Learning approach was developed in a way to fill most of the gaps of the existing 
methodologies towards industrial learning. In a general depiction of the circle of knowledge, the industrial context 
knowledge is generated by Universities and Research Institutes and then is implemented in Industries.  
The areas of the knowledge circle that ActionPlanT covers -and constitute the sources of knowledge to be 
transferred to industry using the ActionPlanT Industrial Learning Model- does not include industrial knowledge 
generated from Universities, the Basic Education, as well as the Scientific Base. Nevertheless, these are the sources 
of knowledge that Manuskills employs in its Learning Model. In more detail, although Manuskills is interested in 
the whole spectrum of manufacturing instead of just industrial learning, its contents and outcomes concern these 
three knowledge providers. As depicted in the Manuskills Learning Model, the two main sources of knowledge and 
input are the Industry itself and its needs and scientific knowledge coming from the modern theories on Education, 
while the targeted audience covers almost the whole spectrum of basic education (primary and secondary) and 
tertiary education (universities). 
Another link between the approaches of the two projects is the concept of Building Blocks of Learning of 
ActionPlanT and the Learning Objectives of Manuskills. In more detail, the building blocks of learning are part of 
the learning process and actions of the ActionPlanT Industrial Learning and are depicted in Figure 3. What 
Manuskills has to add to these learning blocks is their base, which is represented by awareness. Awareness is a 
concept of central importance in Manuskills as its main learning objective. Consequently, Manuskills provides the 
necessary base to ActionPlanT in order to achieve its main goal the development of competence. 
Fig. 3. Action Plant Building Blocks. 
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6. Conclusions 
The current paper attempts to create a link between two projects oriented towards industrial learning and 
manufacturing. By showing the complementary nature of their contents we aim at making the first step towards the 
creation of a unified approach towards manufacturing education that will compromise the entire spectrum of 
education, beginning from basic education and covering even post graduate studies and vocational training. 
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